Extracellular perfusion of rat brain nuclei using microdialysis: a method for studying differential neurotransmitter release in response to neurotoxins.
Microdialysis probes, stereotactically placed in rat brain nuclei, allow detailed kinetic comparisons of neurotransmitter release from in situ chemical lesioning over a continuum from acute early changes (minutes) to chronic late changes (days). This technique insures a localized mechanism of action independent of systemic effects apparent with other routes of administration and independent of mechanical damage patterns encountered in conventional chemical lesioning. The example provided compares changes in extracellular gamma-aminobutyric acid (GABA) concentrations in the striatum in response to quinolinic acid (QA, 0.24 M) and 3-nitropropionic acid (3-NPA, 0.25 M). These examples of chemical lesioning represent two theoretical mechanisms of neurodeterioration in Huntington's disease, QA representing the excitotoxic component, and 3-NPA representing the impaired mitochondrial energy component [M.F. Beal, N.W. Kowall, D.W. Ellison, M.F. Mazurek, K.J. Swartz, J.M. Martin, Replication of the neurochemical characteristics of Huntington's disease by quinolinic acid, Nature 321 (1986) 168-171; M.F. Beal, E. Brouillet, B.G. Jenkins, R.J. Ferrante, N.W. Kowall, J.M. Miller, E. Storey, R. Srivastava, B.R. Rosen, B.T. Hyman, Neurochemical and histologic characterization of striatal excitotoxic lesions produced by the mitochondrial toxin 3-nitropropionic acid. J. Neurosci. 13 (1993) 4181-4192; N.C. Reynolds, W. Lin, C.M. Cameron, D.L. Roerig, Differential responses of extracellular GABA to intrastriatal perfusions of 3-nitropropionic acid and quinolinic acid in the rat, Brain Res. 778 (1997) 140-149]. An auxillary microdialysis probe implanted in the ipsilateral nucleus accumbens is used to define the physiologic extent of the cytotoxic lesion. Pre-column derivatization of perfusate fractions with o-phthalaldehyde/t-butylthiol (OPA) provides electroactivity to the OPA-GABA conjugate and facilitates electrochemical detection following high performance liquid chromatography [J.M. Peinado, K.T. McManus, R.B. Myers, Rapid method for microanalysis of endogenous amino acid neurotransmitters in brain perfusates in the rat by isocratic HPLC-EC, J. Neurosci. Methods 18 (1986) 269-276].